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0SfM%J^T^»^;&&^ 7o>|JM (fztzL, MJ±, Ce, Pi\ Eu, T 
b, Yb, Er^fbiKftL/z— Mt^f±2^im±<7)^JS-e^l9 , 0.05< (x + y) 
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1 ^^-TfSWM LEDlli, 'J-K7V-A3 0 Kf&tf <b *Lfc * y 
3 3 tc^^^ij 2 0i:i») ^TfcSt?- 1 0 V>hZtl, - <V§£3t^J- looopt 
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Gaylni_x-YN (OsSX^K OsSY^l, O^X + YsSl) Al 
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Ga X I ni_ X N (J£JLtK:£v>T 0 < X < 1 ) <7)V>fc>^& 3 jt&Z&^-f ho 3M 
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^ytm^- 1 0 y 7^3 3 uti^-^ h zm^x-w y h-?z>o m^tm 

[0 0 5 8] 
[0 0 5 9] 

7c* £ mm z ^^iifttofM> xti-t u * a ^ # > £ 0w§ ^ > * >m 

taiE# 2003-3091138 



#SI 2002-349286 



^-v: 17/ 



[0 0 6 0] 

7 7^7n>fi^J tv^c ) TJbO. -^Me x Sii2-( m+ n)Al( m+n )0 n Ni 6 _ 
n :Rel y Re2 z -C^^n, T)V7 t*T4 Tu y izmfeir Z>±mMe (Mefi, Li, Ca, M 
g, Y, XtiLa<hCe£P£< ^>^~ K^«0— L < (iZl ffi^JL±) <0-^5gL< 
3&t!g<04^£:&& 9 K&JRRel (Relfi, Ce, Pr\ Eu, Tb, Yb 

T<7)7>^- K^JRRe2 (Re2(iDy) T*glj|$ tLTv^ c 

iotl, Me(i> Ca, Y, X«La<bCe£P£ < y V 5 - K^jgco— L < i±~ 
1W±^HL<> Ca, XliNdt?ab*£fca s «fc <9£t£ L^ 0 Wmzmmir 
Zyy?- K^JKReiti, Ce, Eiu XliYbT**^i t^i L< , Ce, XliEuT 

-r&^Kfi, ^Jx.fi\ Eiu ErSim^Wi Lv>, 

Ztz, 7>*- K^JRRel t ftltX&fRi&tf tLX<D?>?- VKe2"Cm&-f 2> 
d t £ £ 0 iit\ 7 > * - K&JRRe2f± *JX y°ui/^A (Dy) & „ £ 

^JRlfeO— «P5gL<»±i _ ^-C**, Ce, Pr, Eiu Tb, Yb, XfiErO— fi£ 
L<{±~@m± K&JRRel) , XlZCe, Pr, Eiu Tb, Yb, X(iEr<7)— 

tt£ L < li-m&± K#JRRel) &LKDy (9 > * - K#JRRe2) 

[0 0 6 1 ] 

T^7 t+>-^ Tn Xa-sialon) tt±, **z/1->( h 9 -Y K ifyT^X. *) t>mm 

miE# 2003-3091 138 
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^-v! 18/ 



^m&M<. — ^MxSii2-( m+n )Al( m+n )0 n Ni6-n (tztzL, xtim£#^M<0 
[0 0 6 2] 

f ffi7^7 7n >f #«Mefi, (Si, Al) 3 (N,0 

HS&iZis^X. 0.6<m<3.0, ^O0±£n<l. 5X$> *) , #«Me^ 
Hffi^t^ 0.9<m<4.5, ^o0^n<1.5t^a 0 - <^$EHJ^l-^ff tl^i. T 

[0 0 6 3] 
[0 0 6 4] 

7 y ? - K&JRRelOfl&K, *JRfS»jT* 4 7 > * - K^JSRe2-efi^-f hz\ttf 
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^-v: 19/ 



[0 0 6 5] 

£ #### £-t-&fcOT-&*K ^-n^7n>^ £ -f * <b t± , 

tm&m jg k is v> T^getj * o 

[0 0 6 6] 

^-n^7D>(i, — fe£Si6-zAlz0zN8-z(0<z<4.2) "C^StL 
[0 0 6 7] 

CfUCJtU 7;V7 7^7n>li, -^Me x Sii2-( m+ n)Al( m+ n)0 n Ni6-n 
7f;Ztl, 7^7 7l^'fM»-ife^ Si-N^<0— g|^ ? Al-N*£^-Cg 
jftSfL&fc #5EO^JRMe (Me«\ Li, Ca, Mg, Y, XfiLaiCe&Rfc < 7 

o 

[0 0 6 8] 

iS<> 7^77t^f 7D>lilM»^< io0^ 0 fit, ^-^^M 
7D>^fMfUU SfcM&0*<ki:fc*Ce, Pr, Eu, Tb, Yb&0%-O3fr±«@jt 

t± -e- n -e '^jr ^@ v# l & v > ^ #> , ^-^t-f7n>e^Fi h#±si^jr * ^ o 

[0 0 6 9] 

ZtiKML, 7il^77t^7n> ^IMfl- 1 1) ^ t -eo^^flfjg^^JSMe 
(Me(i. Li, Ca, Mg, Y, XfiLatCeSrlfc < 7 > * - V&m<D— L < tiZlffi 
&±) *JR0&*. S?#£-£, ifc, $&yt<D*<k£%2>Ce, ?i\ Eiu Tb. YbW 

[0 0 7 0] 

L/:#ot, fMft^^- ^ t ^ 7 o > t f ^> t)\ il>^{±7^77t^7 
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#SI 2002-349286 



^-v: 20/ 



n y 1 1" ^, tWc J: i) n h ft 2> ?&jtW It . H B H mm K & ^ X < m & <o , 

[0 0 7 1 ] 

3 3-3 5^IE«c$tLT</^J:^^^-^-^^Tn>C > Eu@ML«i» L£-J& 
LTtzm^O^-r^^^fefi, ff-fe (410~440nm) tr&&7& 5 \ *§£m<vm$T ;V 

/S^i^fe (570-590 nra) h^^o - <7)Jjiil^ <^ 7^7 rt^ 7n XDS B H a i 
[0 0 7 2] 

i7c, i» 5 7^7 7t^ Tny-Tr&&-<h7^ fffl7^7r^^7n 
>3l:7fc#f^ fMH-(7)7^7 7t^7DyoSpJT^iifeii^o 1"^>b*,, 
7iL'77t^70>li 1 iML^MlftttK^IS^ i!j/lBi^;U^-^^tL^^ 

[0 0 7 3] 

mti&jjkJtVftte&o fit, fffl7^7 7t^7n>sm fij&jW?)0 
/Nit, #«Me^Smi-^> 9 > 9 - K#mRelcDffijS<D3i#^ ^^KvS^J t L 
T CO 7 y 9 - K^ffiRe20^-fe K J: «9 , Stfl-l&J^ <b X$&, £ <b tcSi^t Ci o "C!Sj 

[0 0 7 4] 

ifftc, m%T^-7 t*Y4 TU ymiftfo<D$iX\ m=l. 5, n=0. 7517& 0 , 
Me x Sig. 75AI2.25O0.75N15.25 • Rel y Re2 2 ^i3^"C, 0. 3<x+y<0. 75, ^oO.OK 
y+z<0.7 (fzfzL, y>0.0K 0.0^z<0.l) x ^ L < (±0. 3<x+y+z< 1. 5, 0.01 
<y<0.7, fr-D0.0<z<0.1<D&ft£mfzL, ±mMel)KaX&2> i> <7)J2. #^3§ 
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^-v: 21/ 



[0 0 7 5] 

#K*n»"C3fe 0 x «<h I n G a N^Wfe L E D i:I Ltzi£itfaX$)2> 0 
[0 0 7 6] 

7^7 7t^7n>MJ tv^o ) W^L ED-^-7°£«i<b-f & 

o 

[0 0 7 7] 

Tuy^ffltm^Zmn* biffin t LX. C a KX^X&fclkZtlfzT )Uy 7 
Tu y<DC aiim^>-U^^±m^m (M) O-li fcfiZl iWlftHL 
(fzfzL, MfiCe, Pr. Eiu IK Yb, XfiEr) 7^77t^7n>, ^-^-ff 
Tn>£ =t^*^OS^^^*<7)rI^Wfl-^^m L> i^i?S<^ fifeL ED 

M(i, Ce, Eu, XltYbtfX L < , Ce, 3U±Eu-C&& i i: h izUt L 

[0 0 7 8] 

I^7^77t^7o>f»1i, %.mT)Vy 7 *T4 Tu y&itVfl <0 > ^ 
[0 0 7 9] 

W7^77t^7n7fM^«!:, fMtW7^7 7t^7o 



tlil£#2 003-3091138 



& m 2002-349286 



^- v : 22/ 



[0 0 8 0] 
[0 0 8 1 ] 

x, ytnt (x + y) Offiti, |j]^MItliO. 3^±T'*-5£>5? 
[0 0 8 2 ] 

i^7;V7 7t^7n>f»[j, m^i«t »)^4rv>iSltp^«L^j^fi«jtc5p« 
[0 0 8 3] 

^7^7 7t^7D>fM©iiiM(i> n^<Djtms.^~a^r, 0 

.05< (x + y) <0. 3, 0. 02<x<0. 27, 0. 03<y<0. 3 

* < * 0 fbfc5£J£7&*1g;T L , ±IBO±RffiJ£JL± fc4-5t7^77^7n>o* 

-C&*Ui\ 7;i/7 7t^7o>4 0Si%^±9 0fl%WT, 

>7) ? 5 JtM%J^±4 0gt%WT, *SiS0M<k^^^7) ? 5S*%m±3 Oil 



fttHf 2003-3091138 



#H 2002-349286 



^-v: 23/ 



fti L< (i, 0.15< (x + y) < 0. 3, 0. 10<x<0. 25, 0. 
0 5<y<0. 1 5 ^>|eHT^ »9 , -<7)|tHrt-edb^(i\ 7;i/77t^70>5 
0 »*%m± 9 0 Si%^T, ^-n^7D>^5 J^_L 3 0 Si%^T 

, JikJXB^mit'r 4 m& 5 «fi%J£U:2 0fi%TO^^^^7^7 7t^ 

[0 0 8 4] 

/I^7iW 7t^7n >f^ii, Si3N4-M 2 03-Ca0-AlN-Al203^O^^*^ 
^£tt#^#H^-Cl 6 5 0- 1 9 0 0°COtEHl*I^»LT^Itff<h Lfzi>co 

rn^fr^y^ *?7kmt ufr^y^ ^xm , -mmz-hnmi- & xc a o t-r& 

<Dtf^mX&2> 0 
[0 0 8 5] 

i&^Tfry Tvyilkitik<Di\:¥®.f&£, M-7^77t^f7n>, Ca- 
T fry Tuy&£Xf^-?^j Tuzs(Dm.mnimxm&1rZ>t, Si 3 N 4 -a( 

M 2 0 3 • 9A 1 NK S i 3 N 4 -b (CaO • 3A 1 N) & X XIS i 3N4-C (A 1 N • A 1 2 0 3 ) O 3 ^ <D mMB. h 
WLZ>WmnX\ 4X10 -3< a<4XlO- 2 , 8 X 1 0" 3 < b< 8 X 1 0 -2& =fc 

XI 1 o-2< c < 1 o-i^iEHi^-e^^>o 

[0 0 8 6] 

m& Tfry 7 *yjTuy * , sit <r ^ £ ti * t -t * nnm(om.mmm 
XTf.tt, m5(D2^<D^ftMximtLfzm.mmmt%z> 0 mm^^-r^a- 

t^Tn^ftOliili, ii:j$^;J:9 ^^^bM^^fix + y > 0 . 
3"C*i), ^DM^-e^xJ: •j^^jffljKtEHrt'Cti (x + y) >0. 3<£>&j££ 

[0 0 8 7] 

^7^7 7t^7D>f»U^ ^±SI^«lm^&< TfryrV 
^7o>f#f^< <b ^ 7^7 7-f ^ 7n >^t^li;4it-6 fc^, WKM 

mt£tf 2003-3091138 
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^-v: 24/ 



-?> o 

[0 0 8 8] 

m&ytwx*$> h m 3 (Dmytmz-D ^xmwt %> 0 

[0 0 8 9] 

f£3<£>3bfrffc»i, -^Lai_ x Si 3 N 5 : xCe (Ri&fcli, 0<x< 1) T?7F $ ti^ y 

RMx#0.Kx<0.5«}:ii, ^^Ij^^'e^ 0 , JKfg 
ft x ri*0. 0<x<0. 2<D«r£-K f±, tT-|«SMti^ o 
[0 0 9 0] 

[0 0 9 1 ] 

£fit£ffi£U f&&U3c7Ett> tlMet)14K. $P>t:ftf^tti:I^ iLv^f 
tTt©fffl & pTi!£&. (VFD) ^7^-;VKx5 7va>f ^ 7° 

(FED) &^0®ffl7& J ^£ft£o 
[0 0 9 2] 

fc, RJ3>tttt^*fflv», 5-2 OMOfffi^Tl^^T 18 0 0 

-2 2 0 0°C, 1-1 0NfKO^-C*, JfiL<li5-l 0 j!U±<7>S*#fflJO" 
fc;fcv>T 1 8 5 0 - 1 9 5 0°C. 1 ~ 2 B#rao&#"C^j£f & 0 



tbliE#2 003-3091 138 



mm. 2002-349286 



^-v: 25/ 



[0 0 9 3] 

[0 0 9 4] 
[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 
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^-v: 26/ 



o 

[0 0 9 8] 

7? ? ? xmizfrwcz&tzmitmzmunMm^uj:?* z\nzx 

[0 0 9 9] 
[0 10 0] 

=f-<o%\za oMt-So ep^> zkft&frnjtfo— wmitmzx ^o^mmm^ti 

[0101] 



ffii£#2 003-3091 138 



mm 2002-349286 



^-v : 27/ 



[0 10 2] 

^7t«^&3 5tc, mt?-9>, mt^-zy. mitfytfr, mitrjv 

mcom±^^> 5 0 H^#:3 6 -£&Zt\z£ *) > Sbte#»J83 5 £«B& 

[0 10 3] 

H^Tl 0©pltl 81^'nlil 9(i, -ttl^fttU 4 ^ 4 IRX/4 0 H 
j; V) i; _ p 7 1/-A3 1 S.t/3 0 C7^t**>fV >^£*l& 0 l§7t* 
'J-K7 1/-A3 0, 3 1 SB, S0 f 7^'Y4 0, 41IJx^vi 
Mfr h & 2>m± V v ; > 5 0 \Z Z •) it It 3 *i& „ itlh ^ v* > 5 0 0*t^{±S^T* 

*u£#«7E(i£n&v^\ x*^yti<7)t, ">';n>#iig, mantis, X<± 

^^^^tiS^fflv^tL^o MMl3 5^gftt, ©«f^<^«* 

[0 10 4] 

itit 5 0 (i > SHHSitoftagSs*) i W-CK: »t «b ^3 rt\ it it v V y 5 0 
ofM@Wt:£i:ttItl)v:i:(:J; *9itihi/v> 5 0 u yX^j^it^-t 



fcb§E#2 0 0 3- 3091 138 
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^-v: 28/ 



frt>jL"cm± u v > 5 o tR«, t -r * c t ^-e § ^> 0 

[0 10 5] 

Ltti, Mikity, mAt^^y, w.it9y?fr, B^ftr;^-*^ ®Hfr££if 

[0 10 6] 

£-tr*-£KI±, ^*fc®JR3J££rit U v > 5 0 CI fc «fc 0 St^fL* 

T% Xfi-^L6^^ttS:H2J^±^511RLTitliil-v>5 0 K^t&Z £ t&X~ 
[0 10 7] 

^^^3 6CJ: »)ft«3Elft$*L*o ^^^^«^m$tL7t^tl§7fc^l 0 
[0 10 8] 

<fc 19, fHfcJ^F-l 0<7)^<!:, ^#3 6 0^t>6 ? B#^*iJ LtttB^tL, LED 1 
OM^il^@Si^ ? tl>i,o ^iff, EI 6 iC^i-^iRSatlHlK (a) , 
¥%L&ffi®& (b) &LED 1 KftjRU >«mi« 
[0 10 9] 
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^-v: 29/ 



fflv^n^»o M^i^W^fflv^itci^ l ed i cD3§7frfe£^t: 

[0 110] 

37*%m, IWI3 5mn-Ht^o 07 (a) (i, J^^T?- 
1 0cD^|£^M<^£3>7M£e3 7XWo®\XM ^ mi (b) (±, 

s<ti&^ti ommz-mitfcmz 7x~m?Mx*&2> 0 m7 (to mm^x 
m-tzz ttfx^&o 

[0 111] 

7 <h LT(i, ^#3 6 ZfrWtmtfzltmMmm 

* i/Wffi • v U n >M • litl • Xfi 9 * 30 * m £ t a*-e § * o - 

* £ i: K J: *K WI37*Mn;^ J t^ 0 m^#36^^t5c 

[0 1 12] 
[0 1 13] 

H7 (a) 0*-&lci±, 0flx.tf, JSTFO^&KJ: Vtel&Ztiho EP*>. %kit% 
Tl OORjgXfSKis^-C, 3fe«-htc#^#»«:^L^, «SiaiJtc^« 

$#jf ^-^R^-dra ffi O*® f ij t:fj|£ # '9 * * L £ 4r JB v > * ^ & 



tBfI#2 003-3091138 
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^-v: 30/ 



1 0<7>«ffiiJ4-^^^#H3 7«:Mnri:^"el4e 
[0 114] 

LED 1 ICfcHT, l§7t*T-<!: Lt7>f- 9 4 7° • ? .x.7— Hft3fcT-*rffiv> 
7f,to ft, 0 9(±, v ^ > f >j - K 3 0 CO * 7 7°^ 3 3 fR^Ot^i l> 0 H 

n 7 0 c7) p SfKit^fi^fJtT- 1 0OplGaNn>^ Ml 5 ri s &JR 

mUf 7 1 £4bLTgM£$*L& 0 
[0 115] 

C O&JRtt&Jf 7 1 (Dttftli v 'j n 70hpIGaN3>^^ h Jf 1 5 

^mii:t-^ y?=iy?? htmbtiz i><oT&tiiimz®Lfczti%^&. w 

?1 OWnlG aN3>n h/f 1 3^*117 2 *^LT^$tL* 0 Z<D 

&mwtem 7 2 (Duma -> =» 7otniGaN3>n vmi 3 t<om 

Y-hmhtih kW&tUtm CR5E$ii^v^, 0flxJfA 
1 ^irav»-5itj)ffl4o ->'J ^>*«7 OOpMSB^W^ 1 K 
«t 0 U - K7 P-A 3 1 KgM£S*L* 0 
[0 116] 

n yfUZ 3 K3bfc#3 6 £5Hfc3-£fc£:3fc#»jlB3 5 £ ft £ o ± 

ISH^T-l 0 ^ffl^^if^tlBjtitC, * y 7*515 3 3<7)tMf3 5 £4fB&L 
, SjLM 5 0 jt#3 6 6 J: ^ e 

[0 117] 

3 8£iS:&t&£i:*>-C#*o H9 (a) li, Sf M3 8tl^ 
0lT-*»K I^IH (b) (i, iSOII^(;iMT6 OOII^SM 3 8t 
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^-v: 31/ 



i?«t*4o 0 9 (b) nmmzxtuL 6 onmmfrbmijfaizm. 

ffi£*i*3fc*3bfctf:3 6 iZX fcj&*-C£&o 0 9 (a) (b 

i) z-tifrtu&fSLt h^t tfx § £ o 

[0 1 18] 
[0 119] 

m 2 ommofm) 

Hiott, *s&iw<at& 2 <D%m<oT&m\z.&z§kimm."z$>z>T •> -/ml e d 2 

[0 12 0] 

-OH OC^ff 7^ILED2 «SWMLED 1 
[0121] 

Skltm^l 0(±&«8 0J:^-^ M££ffl^-C@7E£*L& 0 y-r^4 0W 

4 1 (in^T- 1 o<n&wm*&fa% o tcfstfbtLfcms8 1 so* 8 2 K-eti-r 
mmxMitzttx^&o 

[0 12 2] 
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^-v: 32/ 



8 0 RZffrmfc 9 0 "CM; £ # y^gR^^ fiitlt l/y>8 5 tWJl 
$ tL^o 10, 7 >f -V 4 0 W4 1 ^itih U v > 8 5 K «t «9 *M $ *i£ 

#3 6 ^m.i\x^fi-r^m±^^y s 5 ^M-r^t^i-feu <£#t itsfe 

[0 12 3] 

m i o <Dffim.x~i^ &ytimm& m± u^>85*, sot 

[0124] 

Wx.lf, *«8 0 l^Tfei?- 10^7^>F Lfclfe, H*, 9 l ) > 9\ 

m^, mmm^mxmitim 3 9 zmm-rzo itmmmmm s 6 1±, ±is$t 

ihPv> 8 5 fcH&O^&KJ: ^fcfkZ. hifiXhho Z\coXo temtiMzXti 
#: 3 6 C i I) tftf^ ^ tl^. ^ISt- § , tot, LED3 0i^l 

[0 12 5] 

ft, mm^m i ed i o^tra^n, mi o^led2o^j-jJi^v> / 

65, t^'CIl 1<7)LED3 3 9 5. t^jtSailt^W 8 6 1:, t£tfe 

[0 12 6] 

[11 0OLED 2 Kj3V>t\ 0 Sr^B& LfciJS*Sfflt5 - fc 
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^-v: 33/ 



h 0 frfrZ>mfc<r>1-y 7°MLED 4 £0 l 2 ^"To L E D 2 
m-<7)ft-%*ttLX$>2> 0 LED 4 (Dm±mt 8 7(i3bfc#3 6«:^^:x 

^T, i 1 3 C^t L E D 5 O i ^ 0 *fB& L^ci^ (f-^SLE 

D 5 ) vtm-fh ItitHo 3^£S 8 8 i± L E D 3 ^gt^Ji 3 9 <b 
Kj&jR-rz Z t tfX £ , *2att»JJ8* 89UED3 O^ifjiffifSBl 8 6 <h 
IWI^lCffMf & - § -2) o 

[0 12 7] 

±fe^-7 7°ML ED 2 ~ 5 tcJsv^T, 0 8 ^IStSCf 

, 4Ci3^Tt±, »£M8 5, 8 7tf«fl:3 6mU f-vTM 
LED 3, 5 IC&v^Tii, 3 9. 8 8 ^Mta:t^t^ 0 

[0 12 8] 

(^3<7)Il(7)fi) 

01411, «0JO^3 Oil^fl^SHMlt^SRItlL ED 6 CO 
[0 12 9] 

:©@14 tc^i"^MLED6-e(±, Rlttl 1 0COG3M1 1 l^iSCf^ 
Wm 1 1 2«$^itw5 0 fkftfom 1 1214, ^7t#3 6 ^tt*i#* 
->#J&tf*<b$: •) , COM 1 1 1 i <h K «t 19 ML/: D -x*°* v#J»0# 

1 2<7)fmij&i>. m^izmfcztiz i> <7)xi±% < , mm. mmm^mmm 

LtUv\ St3fe#*S#tSS 1 1 0CDM 1 1 3 KT&fcfh Z. t i> t? # h 
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^-v: 34/ 



[0 13 0] 

, KMm.i i o ia iQSit^ttai^, t«i 1 2 co^^upM^tiT^s 

^t^^ia^ LTSfe^OTt^It^tL^o ft, R*fg|l 1 0<DW 

Hill H^frU 1 1 2 £f£lt&ft*> 0 fl^St^- 1 ORZFKMm. 110^ 

<^ ytrnmrnm k ^^m±Lxi>x^ 0 tr^ mmmav mitw if 

[0131] 

(i4©iioii) 

[0 13 2] 

D 1 1 5. IMl 2 0. mitifcm 1 2 1 7^«J&£ti& 0 LED 1 1 5 <7>1« 
M^il 6 K^L£ 0 LED 1 1 5 ti. fM^^t^LEDt^ot, 
#1 1 ^H^^^C^tt^fl^ST- 1 0 £ V — K"7 > F^M^ 

S^<7)a-^ 0 ^rv#flt"eitjhL/cL E DT-£>&o f§;fcSf T- 1 0 ^SMUiJi^?) 

[0 13 3] 

LED 1 1 5(i, 2*7fe«l 2 O^TfcSAMl 2 3 ^2tr&l1-& «t 9 ^SEM £ 

o tffl^ti^LEDi 1 5<Dm±m-mm^ti^^o trz^ ^mmofmxit, 

fg^H<7)LEDl 1 5£ffiv>£^\ m<D?4-7° mx.^yy'm) <DLED^m 
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^-v: 35/ 



[0 13 4] 

12 0li, ftS«14<a#*h&»<bfc 0 > TtSA® 1 2 3 StfUftM 1 2 5 

h^O>ffe<33fc&*tt*fE d <h & # & 0 1 2 0 tc^^ij 

Sr-a^-t^-i £ Q 1 2 0 OftSA® 1 2 3^0^*11 

2 5M<Ol?:K»^LEItltSIU 2 0 1*1^ «b <£>ft<7>j§ffi£ 

[0 13 5] 

T^l^^rfMLT^ i^o ^Ml+lfi, LED1 1 5 ^ hfc^mMX*l$\&$ 
m^MWLL, LED1 1 5frh&i£fr&\Z'&^X^<n^mi)mm^JLl*W^m~ 
±£ < X o Mt^-H^l Lv> 0 r*UC J: 19 , L E D 1 1 5frb<D8E 

mm^mmt<z&\s^xm®m%3t<vfrM. twf^ti, -eois*. ledh 

[0 13 6] 

#HM<7)0ETOi> -H1M£^AB1 2 3 <h Lfcrt*, *#AI^ *tffcf£ lt& 
LED 1 1 5*E«U illt^S^^^tA^lf 5 - 

[0 13 7] 

Mil 2 lf±, ^jt#3 6 SO'Mtll^MH/cX'f + yltl^^i 
ilti^T, *M 1 2 0 «I 1 2 5 *t!f-5 i •) t:M$*il>o 
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[0 l 3 8] 

*^ifeoB®.-c»±, nft® 1 2 5 *mgmk-rz>& i \~&ibftm 1 2 1 

Lfcri*, 1 2 5 1 2 1 fc<araK£HXf±2Wfc#*^£>fc 

&*£I9:ttTfc&v\, ft, Ml 2 O&tfVXiimftlfcS l 2 U:fM^ 
i-tirTfeMIESrfi 1 ? -t^ti^o fWl 2 1 tPI^^jjl^i 2 0 

[0 13 9] 

z<D£dbzmj&ztifzmwytM7^iz, ledi 1 5^f>*fe#i-$n^:Wfe*t± 
, t-r\ ytmxm 1 2 3 x ^om^tmi 2 o^#a£^&o -e-u-r, imi 2 0 

#11 2 l|*I<7)^7fe#:3 6 tc®JR$nr^SfEJfc$*i-6o 3 *l£ 

« 1 2 1 ±mx &&&<Dmw3t-t)m%![Zti2> z.tt&& 0 &±i*-m 1 2 1 

[01401 

SWl 2 1 CftiT, ^7fc# (lr&<a*±£x££Ki&$^fc&£ffc*»S* 
X (i -t U * A >f * > £ Kfg L £ 9 > * > £ft * >f If 3^#0 £ JdX 

1125 L^#^fc-r*o s^7^tfjtfi 1 2 0 1 *ittm®mmfr 

ET7-f ;ua) *M#o|BHcBhl-r4ii: iT§4o 
[0141] 

ifc, *5foK 1 2 0 K3*3fc#*3Hfc£-£& itUil), 1 2 1 £«B& 
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[0 14 2] 

&ib\ LED 1 1 5 tliSHM^LED^fflv^vlfcCJ: 0 , -feP^H 
&£fife^<^£^£^&- £^-C££o LED1 15CjDit, 

[0143] 

(» 5 ommofm) 

ZiF-tmx-h H). ( a ) (i, MflyfciB 8 £— fiiJB#J «t •) frtzmxlb *) , ( b ) l± 
[0 14 4] 

8 Tit LED1 15L S TfrK 1 2 0 co^jgAffi 1 2 3iOfflt:f 
1 2 7j&*E11$*l*o 1 2 7(i> _hfBffl£«7 ic^t&sl^ 

ii2i fcHtto*ifi-e*i e 1 2 7 tfM 1 2 0 (DytmXm 1 2 3 

[0 14 5] 

roj; i \zmfczntzmtkjm*%X'^ ledi i sa^&itsftfcirfe^o 
ti, m&mz&m 125^0 L-c^aj&it$tL* 0 

[0 14 6] 

(i6<7)IiWJ) 

n 1 8 (i, *§kw<Dm 6 <Dnmmm\z&h^itmm.X"&&mmftm 9 
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[0 14 7] 

Z<Dm 1 8 iZ7ji1rm&%M9 it. fefll7 4 )V* 1 3 0 %m^tzi><DV$>2> 0 

&m%~7 ^^^i3o \±&MWy- M35, mjtwm 1 3 7 /^flu&^&o 

±1 SUM O i3 \ 1 & 95*r |B| - <D IZ (i |B] - CO ^ £ ft- L T ^ try £ % 

m-r&o fe^y- M3 5ii, itm&m&mfrhtthmm's- v 1 3 2<Dxm 

jgytfom 1 3 UML/:^Wo 
[0 14 8] 

Jig^^^^^^ff^-^Tt^O-e^^o 1 3 2 0*Tfl-tCliPET 

fty- h 1 3 5<D±m (gtftfom 1 3 1 <d%m) v 1 3 s±tzm 

2^->- h 1 3 2WiMi 1 3 7 OgMlffi K tfclffi 

^naa^f^tt^-^wi lv^ 0 ^mws- M35 fc*#rfMn 3 7 t<D%m 

[0 14 9] 

<7)mm^mmmzn <om>it®-m 1 3 7«n:nt^o #^#si 3 7 

^)TIi:(iS*tIl 3 9rt«c£*L N St^JI 1 3 7TlS^«b05tOfl|ixA*Rfjh 
£*i&o 1 3 9O*tK»i#twR5£$*Lfcv> 0 LED 1 1 5 '^|fi| LTSEtt 

OftOMfrfclfcjb^* RMS 1 3 9 £«B&-T& - t 

[0 15 0] 

LED 1 1 5(4, fe^7-f^^ 1 3 0 <D%m\zn\a\-f 2>%LmzWLW% tL&o 

led i 1 5 z&m&y * * 1 3 o<DT~miizttmi-&&w:iiznwf&zt 

-<7)^^(4 > ^IITM^f4^ltH 1 3 9£I£lt&v> 0 JjJl±o «t 
[0151] 

£?\ LED 1 1 5frb<D3bl±&itibm 1 3 7 0flJ®^«b#A^n, fe^}&-> 
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- h 1 3 5ffli|<7)M (±®) <£ i9lRS9£b£ft£o ri^£:)fc<7>— SBfi, f 1 3 

fel^mily- h 1 3 5<D±.mfrh1jmZtiZ>o 
[0 15 2] 

LED 1 1 5 tl^^iMft^LED^fflv^^ <h J: , fep<7>^ 
^^Sfe^f^M^t^Ct^t^o LED 1 1 5 KJnx.-t\ -ft 

* J£«:K<7) LED*fflv>-6Ifcttl, :ti^^LED <D SrftlJ 
ffltZZttzX ^ ^feOHiE, - t&X£, Ztz, m*%& 

lo 1 5 3 ] 

(m 7 (ommmm) 

LED 1 4 O(7)M^^t0t^^o ifB^M^Bi-JciottaWct^-^TO 
[0 15 4] 

LED 1 4 Ofi, m 4 (DmM^fmAZ&H & L E D 1 1 5 OitlL v > 5 0(7) 

^#3 6 *ftmz-&fzytmmmmfrh%z>*^ ? -? 1 4 5 
^ t la *) m$c zti&o ^t-7 7°i4 5(t 3 6 *^mir h yt&M&mm 

^•ei^o tfc, #iti^v> 5 0 zmmLfz^ mfcfm^xvifcj&irzzti) 

[0 15 5] 
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[0 15 6] 

(£ 8 (Dmmo^m) 

[0 15 7] 

OC^tMHtl 5 Ofi, H7fc*T-l 0 fc, Sfcfcar?* 15 1,1 
#^15 2 ^«b«tB&*^:$tL*o Hft^ 1 0 KW\ 1 5 2 ^^Lttl 

tt-t u a >f * > Lfz?>9 ^mifr-i m&ytfctm^tz # ^ x £ ok* 

[0 15 8] 

f§^ai 5 o-eti, n^T^^^tb^tL/z^m^^r^^ i 5 i 4raa-t 

[0 15 9] 

IH 2 1 K^$*L£<7D(i, 3bfe*T*>f -?<DffiWMW 1 6 OtJbct, SESc^^-y 
/ILED16U, ffi*fc«0£t:3fc;*r9* 16 3, Wttfl^ 1 6 5 frbffl&m&l 
Zti&o #LED 1 6 1 (i, Ml 6 4Cv^>h$ti^ 0 ED 1 6 1 C(i 
. HM**B1 6 5 £:frLT $*l& 0 mt1f?X l 6 3Cov^li, 

J£Wi±IB^te#"9* 1 5 1 tm—X&ho IMtl 6 0T1i, #LED 1 6 

1 7&^sjtta^tL/i» ? M7fc^-7^ 1 6 3 zmM-t&m. zo—wt&itmzWLia 
ztixftL&gcmztiZo frfr&tiLmmztitzitt, fM7^^w^LE 

D<D3ttJ>m&ZfrXW-mkMZti2>o LEDl 6 U:ii, r£:K3 6 0 ~5 5 0 
nm<Dffi.ffl<D3t%5£jtvrife%:i><Dtfm^bti2> 0 #flx.ii\ HMft 4 8 0 nmO 
f- y 7W. L E D Srfflv^ £ t IZ X «9 , «b 0 f 7 71LED 
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1 6 1 cjti«iL e d i ^fflt^ : h t Ho £ <b ^ mjtfozmm*) 

[0 16 0] 

IH 2 2 {Z7rs£ii&<D\±, ~?y^ym?4 -7°<D§£3tmW:i 7 0-c&£ o ^§7t^S 
1 7 0(2, S&TfcSHM 0, ^TfrRl 7 1, £tfft&£&L£vM*^'bfc&M# 

1 7 2 ^f^„ m«i 7 1 (2, ikjtif?* {%i±Mjtm*m.%iZ*ttzm.w.it 
mmtfoy, it -t v v a a * y * m.m Ltz?y *?ym.\t*r4 m^ytw ^m^tza y 
*) ^smdil/c^-c^^o ioi o zm®.-?^ §kntm*i ofrbm& 

[0161] 

III 2 3 K7Ts^K^<Dii, ynyx^^^'^itl 8 0t^^, o §ttftm 
m 1 8 0 (2, L E D 1 1 5 SCTt 1 8 1 ^l^ 0 Sffi 1 8 1 (2 L E D 1 

1 5(DitmznLxm%.<Dmmn£i>^xmwzti2>o -^mm^mxit, km 

tyzmmLfzyyfymityjmmitfczm^fztfyx) Kx^m^Lfz 0 & 
ttmi 8 1 zitm&mm (#axj2\ r^v^mm) kj^^isu ledcw 
fa-r&Mbz-mitfo {%i±m%m*m%z^tzmmt^ik%wxi± j k') *a-t 
zmmLtz? y * ymitr j migjtfezm^fzjf? mti.i«Lt 
1 8 1 (D— m i 8 2 (±!imrft£tiTv^ 0 

[0 16 2] 

S£M1"o -<7)2 9 1 8 0-C(2, LED1 1 5^t>fttB$ 

tifzltltmmi 8U:I0, Slffil 8 2 KJ: l9Ht*£*i&vI <h^J: i9^5e^> 
^■|^CM+^tL^) 0 &Jtf«l 8 lrtCfcv^tLEDl 1 5<7)ft<7>— 

8 3 i i9StM£*i£.I <b£&& 0 
[0 16 3] 
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EI 2 4 iZ7f;Ztl2><Dl±, H^&gpi 9 1, ^'J7^19 2, SO^'J v rf&K 

9 1 fi, 6 *frWLZ-&fcT9 ^WJKfcRflBM^CiHlI. JtIL/:Mt 

U^o LEDIi, #fe^LED^D f f^LED<02lS4:ffl(/^:e #LED 

[0 16 4] 

coiijjclt^^t^o Bp*>, %itUi 9 l {±#-fet;^i-^>o «\ fMLED 

•eit, tti&gzm ztitzitt Wi&m& s nr k sscst ztitzitt l r 

3&3fc«n 9 l»t)M$ti^o ^fucj:*), HifeSCl 9 1 f±6tL^3Bfc-f £ 
o Mx.(2\ #LEDmcMTL, *fe ^ fife^^SCMt ^> ^ i ^ i l» 
o fflv^^LED, R0 f LEDO^.fl"3^t5H±i^tcK3g$tL&<>O-e»i 

[0 16 5] 

EI 2 5 Uli, jt^^Srff "9 - Z>7* 4 2 0 0^£*i& o 

EI 2 5 (a) (i-rVX-7°W 2 0 0 £^BB2 1 0 <3^iB 2 1 lffl«fc <0 frfzM 
mm (b) Ji (a) JCi3tt*A-Aj|IWflSia*C**o f^^W2 00 
«i, ^SB2 10, L ED 2 2 0, S#2 3 0frbW&m&Zti&o 
[0 16 6] 

*o f7fefl2 1 5ii, ^^3 6 SrjfejSattWft^^tfe^-fr^tO^afe^f 

Kfs- $ -frfcassf fc^ftfloui-t »; * a ^ * > Ltz?>? >mitr a mm 

itfoZm^tzlf?*) j:J:i)ML"CUv>, £<bm El 2 6 ICtf^ tt.?> i-)C 
^«B2 1 0 tca^pliin^ <£ -9 K^frfc* 2 1 5 ^Mf^> ItitHo L 
ED 2 2 0 liW&&<7)§£3t*i-& L EDt*-5o 
[0 16 7] 
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7*4 7,^rv4 2 o om ^^£#/i2 i 5 a*, ^(DrnMrn^f^^fi^m^m 

> *fe» f Jfe*f$^*o ^®2 1 l^-l^efe, -e^tfcogp^- 

[0 16 8] 

(m 9 (Dmmmm 

02 7(4, ^m^9<DmM^m^^^yt^mT$>^m7f^m.2 1 00 

[0 16 9] 

^OH2 7t:^t^ii2 1 0(4, il^IWi^LEDl (J£JlT\ W 
-LEDa^) <h, RGB<0#LED^a*^/:^t**-5 o ^1 
2 1 0(4, 7;^7-<0L EDr-V ^-fV^m^\MX"^h %><DX~3bh 0 BtT^ 
12 1 0 J±BEH&*EJ&tf>^lfB 2 1 1 £$f;L> ^SB2 1 HZ it, RGBO^LE 
D^W-LED<hC4 i9 £ L E DJ-~ y V 2 1 2i)^Y V y ^X^(C@£ 

%> o 

[0 17 0] 

JsJIT, 02 8 £#B3L&7^<b^t^g2 1 O^MCo^t^f^o A 
^2 2 0 4 0 A^$tL^MftT ? -^(41ift-r-^K«^2 3 0 K-fWKffc 

®»^F«3jK$n, W&t'-* IBISES 2 3 0C«#$^Iftf-^^4L 

h 2 1 2(DMT^km^mir^mnm-^^i^tJi-^o ^ledjl-7 

h 2 0 1 (4$lJ^ffi-^^E>i:^^Jg^.D f 'fe(l*'J:T$tL, &oT, 2 5 0 (C(4 

[0171] 

^121 0(Cj3V^T(4, RGB^LEDSW-LEDi^t^^ 
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v h i; ? ^mzmw-f & ^ t iz x *m^g&2 o i <hi-nfi\ e-fe (w-led 
£**t) xtiUfe (w— led £#j£o k j: ^ a^^mmimTFrn^m^m 

[0 17 2] 

i o (Dmmmm) 

@2 9it i o ^nmmm^z$hz>%kjtmw.x&z>^- y 7°sled 

[0 17 3] 

#^3 0 0(i^^g|5 3 0 2 ^fi, 3 0 2 7 7°SLED2^v 

h '9 y ? xmzW.W£tiZ>o 0 1 lilf-C^^o ^tj^3 0 2 Hfigl 

tf L & v^-feit^ # ; <- hihi> 0 •# L E D 3 UMm^& iZ «fc 0 

£ *u L E D 2 tf\£*T1-£ - t t:J: "9 & Sfe^^ti, ^&&mcoij 
^-%m&irZ> Z t bz£ VM&ZfoTmZZti&o 
[0 17 4] 

HtHo ^LED2^1^i!^LED2 £»iJittXCiE?'Jlft 

fzm^U3 0 2 t-f&ZttfX^&o ft, Mttl?,^$Wt:ov>-r i L E DlfS 
[0 17 5] 

f 77 , ILED2 £t h -y ? 7,mzm^-Citm$:fcf&~? & Z H:<t 19, fUF 

^ ?g o x -m & mm x-ftit z *t & z t # , i&m <v mm z m ^ tz m& iz 
^.-rhmm^tsh^m^ihho ±m<d x ? cle D^m-frtttKm^mmzft 
ozttzz*)^ ufrmiznm<Dm%zm7Fi>'*ri&-c$>2> 0 f 77ILED2 
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[0 17 6] 

^.nr^y t^-a ru yigytfazmm^ftmitim^mifeM i — i ~ i 
- 2 ^i^-r^> 0 

[0 17 7] 

1 - 1 ) 

[0 17 8] 

(DCa-T ;w 77^7o> (Ca 0 . 75S19. 75AI2. 25NI5. 25O0. 75) 

a^-fH (si 3 N 4 ) : mitriv^ ~v a (ain> : mtfj^-y^ a (CaO) 

= 13:9:3 

(DEu-T ;W 77t>f70> (Eu 0 . 5S19. 75AI2. 25N25. 2500. 75> 

a^^^^(Si 3 N 4 ) : MlbT;i^-?A(AlN) : SMfc.x-n tf* a (E112O3) 
= 13:9:1 

(DPr-T ^77t^7n> (Pr 0 . 6 Sig. 75AI2. 25NI5. 25O0. 75) 
gft*-'f*(Si3N4) I M'itT fr ^-^A (A1N) : @jHb7°7 -fe * y'A (Pr 6 0 n ) 
=30:27:1 

©Tb-T ;l/ 7 r T n >(Tb 0. 5S19. 75AI2. 25N15. 250o. 75) 

a^^-^^(Si 3 N 4 ) : mtTfr^-vA(km) : gjHfcT^tf ?^(Tb 4 o 7 ) 

=26:18:1 

(DDy-T ;u 77^7DV(Dy 0i 5 Si 9 . 75 A1 2 . 25N15. 25O0. 75) 
ajt^-r*(Si 3 N 4 ) : gftT;l/*-*A(AlN) :iftf^7ny^A(Dy 2 0 3 ) 
=13:9:1 

©Y-7^77t^7O>(Y 0i 5 Si 9 . 75AI2. 25N15. 2500. 75) 
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a^^^#(Si 3 N 4 ) : M<br;i/^-^A(AiN) : SMtxV ^^°n v^A(Dy 2 o 3 ) 
=13:9:1 

©Yb-T * 77t / f 7D> (Yb o. 5S19. 75A12. 25N15. 2500. 75) 
a-fb^-r^(Si 3 N 4 ) : W.1tT)\s< --7A(A1N) : @Mt^ 7-r;Hf^ A(Yb 2 0 3 ) 
=13:9:1 

(DEr-T ^ 77t^f7D>(Er 0 . 5S19. 75A12. 25^5. 2500. 75) 
Sitr-f ft(Si 3 N 4 ) : mitr^< -<y U (A1N) I Sf<ti;H^^A(Er 2 0 3 ) 
=13:9:1 

Eu2+>f *>OjRfe«r^l:$-fr/iCa- 7^77t^7o>g*M, -LIB 
®S.^(2)^W*^ffl^T, Tf£[l]~[7]tc^1-J:^tc-tffi^ML7t:o 

4 D p^NEV-HP3) 20MPaOjjnffiT\ 1700°C, latm^MitHig^ 

^lBtP^K^-t^o 
[0 17 9] 

[l]Ca(0%Eu) -T;U "7 7^7 o>^#(Ca 0. 75Si9. 75Al 2 . 25N15. 25O0. 75) 
[0 18 0] 

[2]Ca(5%Eu)-T ^ 77t-f 7n >3^#(Ca 0 . 75Euo. 05Si9. 75^2. 25Nl5. 25O0 
.75) 

®Ca-7iV77t-f7o> : ©Eu-T^y t*t4 To >=95:5 
[3]Ca(10%Eu)-T )V 77^^7n >^#:(Ca 0 . 60EuO. K)Si9. 75AI2. 25N15. 250 
0.75) 

GXa-T^-7 7t^7n> : (2)Eu-T ;U "7 t^-T 7n >=90:10 
[4]Ca(20%Eu)-T;W7r-9-^ T n >^#(Ca 0 . 6()Euo. 10S19. 75^12. 25N15. 25« 
0.75) 

®Ca-T^7 7-9-^ Tn> : (DEu-T;i^-7 t->M 7D > =80:20 
[5]Ca(30%Eu)-T ^ 77^7n >^#(Ca 0 . 63Euo. lsSig. 75AI2. 25Nl5. 25° 
0.75) 

GXa-7^7 r^r^ 7D > : (2)Eu-T;V7 t -»M 7o ^ = 70:30 
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[6] Ca (50%Eu) - T ^ "7 t T n >g^#:(Ca 0 . 38EuO. 25Si9. 75^2. 25^5. 250 
0.75) 

®Ca-7iV7 7t^7n># : d)Eu-T^7 7 -9" 4" 7n > = 50:50 
[7]Ca(70%Eu)-T ^7rt / f 7o >3bfc#(Ca 0 . 23E"0. 35S19. 75A12. 25N15. 25 
00.75) 

®Ca-7;i/7 7t^7ny#: : (2)Eu- 7^7rt / f To >=30:70 
£>5r^<5>«fc9^ ^i'ftOSjfrffcOlibfe;*'** h;W~<>, 280nmt400~450nm^ 

[0181] 

;V7 7^Tn>7»^£n££°-^K*§^U 400~450nm<7> tf- ^ (i. Eu - (N 

x{io)omw^KiMwt''>if«i--5>o m#<^Eu-(N, o)<Dnmmmmizffim 

£fcj&»£>, I nGaN^#-feLEDCD|sb^jt(450~550nm)t LTflJfflpr^T** 

O 

[0 18 2] 
[0 18 3] 

^<7)E13 Ui^tJ:^:, «iH$*ifctf-*fi 1 ot* 19 , iotf-^ii, Eu 

Ol&ft*^ MWcfcuTfc, 113 0 K^LfcE&e*'** h^tratSI^, kf-* 
^ft^Sti, Eu2+^f it y com.i£mtf50%<D t § llfflj $ JR©*j&*50%*j8 x. & 

<fc •) e-^3fiJK»±^fc LTS5v^ 0 
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[0 18 4] 
[0 18 5] 

#CK, HM*^:, ®Ca-7^ 7 7 t-f 7 n > : ©Pr-7 ^7 7 1 7 n >=50 

£NEV-HP3) £fflv>T20MPa<OjJDJ±T\ 1700t\ latm^MStf^HM't'T 1 
0#HHR)££-t!rTPr3M y ^mftZ^ttzCa-T )Vy t^4TU >3^#:(Ca 0 . 38E 

UO. 25Si9. 75A12. 25^15. 2500. 75) * ^ L 
[0186] 

EI32 (a) (b) ?r3+ J* y%m.ffiZ-£ tzCa-T fr? t TV 

[0 18 7] 

-COH32 (a) (b) <fc d J&jg;*'** h 263mKJ£v*ti 

- * t > 460nm#ifiCPr3+-f * > <7)f-fil^tC^o' < MU If - ^ tfWJJ S *lfc 0 f£ 
7fct 0 - ^ tcii, 450~750nm^Pr3+^ * ><9f-f jS#H^o* < m$k\z-? ii*W3k £ 

[0 18 8] 

J!^TO*£, ®Ca - 7^77t^7n> : ©Tb - 7^7rt^7n> = 

50 : 50<7) ^ frit H U fi^i&5K £ * y h 7° * (B $M£W*t*U IS 

p D n^NEV-HP3) £fflv>T2MPa<7)jjnj±T\ 1700°C, latraOM^^ffl^:^ 1 B# 

WRJS$-fr-C'Ib3+>r^->S:JRM$"fr7tCa-T;i/7r'^>f 7D>SM (Ca 0.38™ 

0. 25 Si 9. 75 A1 2. 25 N 15. 25°0. 75) L fco 

[0 18 9] 

133 (a) (b) Ji, Tb3+^^->S:JR©$^Ca-T;W7T-9->f Tn 

[0 19 0] 

*r<7)E]33 (a) (b) H^i"«t 9 JSjjg;*^ MWCfi, 263mKj£v» fcf- 
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tiimtbbfitzo l£3fctr-*Kfi, 470~650mtiTb3+>T * >Of - frt#K*c?< 

jfefc LTil$ij£ft& 0 

[0191] 

•^^> JITO*£, ®Ca-7^7 7t^7n/:(DEu-7^7 7-if^7D>;(5)D 
y - 7;P7 r-«M rn > =50:40: lOO-^UfcH^U i^t*^* y h 7° 

l^^gg (BUfftflFttiSU iSp D p^NEV-HP3) £/Bv>-C20MPa<a#DJET\ 170 
0°C, latitKOM^^ffl^^-e 1 R#|l!Kl5r.£-£TEu3+>f * >*Rfg$-£fcCa - T )V 

7 7t^7n>f», $ e>CDy3+Sr*JR«$-fr^^#:(Ca 0. 38Eu0. 2()Dy0. 

05 Si 9.75 A1 2.25 N 15.25°0.75) Lfc 0 
[0 19 2] 

034 (a) (b) it, Eu 2 +f :t> £Dy3+-f^>£<h i> izmftZ^ttzCa 

o 

[0 19 3] 

^co|U34 (a) (b) ? Ib^*^? MWCti, 290nmt450nm 

\Zfc\t*\£-91P2oM.*>bfltio ^O2o(0 1i-^0rt> 290nm<O tf - i7 \t , # 

##*[-C0Ca- 7Jl/77t^7D> $ ft tf - ^ K j§M L . 450nmO fcf - ? it 

, Eu- (N, 0) mW^K/TOm n ffl JK 1" * o fc? - * llvUJ $ ft * fcf - * fi , 1 

o-c&*k Eu 2+ -r *>od-fa^n*c;v»rv^o 

[0 19 4] 

•^^> ©Y-7^7 7t^70>:(2)Eu-7^7 7 7t^7n> = 

95:5<7>^;WtK?!^U * h fuxmw. (Bf9»ttS^ M 

^NEV-HP3) £JBv>T20MPaOflnEET\ 1700°C, latmOMS&H&'t'T 1 
l$fflM&S*TEu3M*^£Ri&$-£fcY- 7^77t^70>W(Y 0.38 E <J 
0. 02Si9. 75 A1 2. 25 N 15. 2500. 75) Sr^^c t fc Q 
[0 19 5] 

@35 (a) (b) t±, Eu2M fcJRfg S*fcY- 7^ 7 T-fr>f 7 
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[0 19 6] 

-<7)IH35 (a) (b) K^irX o tc, Ijfe*^ MWCfi, 310m£410nmiC 
jAV^°-^^2ofIi6^tt^o !§7fc^-^^£, 570nmi;if-?7HfSiBiJ£ft, £ 
co - ^ (i , Eu2+ 4 * ><Dd-f K ^tv^ c 
[0 19 7] 

©^YbS+r^^T^-rTn^^Ybo.sSig.ysA^^sNis^sOo.ys) 

[0 19 8] 

(113 6 (a) (b) Yh 2+ T^7 T^J TuymittVf<7)m&X^? h 
[0 19 9] 

-OHJ36 (a) (b) KTp-f X o IC, SJj^'"^ h >WC(£, £j240nm^)AV> 
[0 2 0 0] 

>kK, ®<DKx-T)V 77t^fTn> (Er 0 . 5S19. 75^2. 25N15. 25O0. 75) £ * 
[0 2 0 1 ] 

IU3 7 (a) (b) {±, Er^+T Tu y^yt^B^^^ h 

[0202] 

:«037 (a) (b) H^i"«t -9 fc, JE&fe*^ MWKi, 263mKj£v»l£- 
* t , 400nm#i£ KEr3+ 4 * > <D f -f jf & K < if H tf - * 4*£gffl| $ 0 H^: 
fcf-* Ktt, 500~600nm^Er3+^ * ><£>f-fii#H^ < #*Slt? - ^ri^SBS ft 

[0 2 0 3] 
[0 2 0 4] 
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feL ED^f§1-£#Bfc(450-500nm) Cl4^ 0 -<7)7c#>, f tt? 1 0 ^ 

[0 2 0 5] 

[0 2 0 6] 

(^»U 1 - 2 ) 

%.mr)V7 t*t4 rn y<D^(Dm<7)mMnt l-c, ^i-^nM^a2 - 5 

[0 2 0 7] 

Jfcfc, rl^r;i/^r^^Tn>^#^^^ML/il^<7)^M^J2 - 1-2 
[0 2 0 8] 

(mmm 2 - 1 ) 

Si3N 4 I Eu 2 03 : CaO : A1N= 79. Oil. 5:2. 2115. 8 (^6Mt) O 
2 0 0 kg/c m^WLWik, mmWrn^-C l 7 5 0 °CIC 1 B#R8. 2 0 MP a CO 
Ip d p^RINT 2 2 0 0) *jW3ei-*fc, (r-t^f7o>6 6 ®s%, ^ - 

a - t^ 7D>«^tt (Cao.il- Euo.14) (Si, A 
0l2(0,N)i6"C*4o ^OJS&je^^^ WWi, 03 8CD (1) -^1" & <7>*C\ 
SSOOnm^k-^fi, «*f<£> C a - a 4 T n ><7>Jgftjetc «fc * & ©t, 3 
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5 0- 5 0 0 nm^t-^li, Eu- (0,N) (7)MifiKwi:iIt^i^^ 
, InGaNlffeLED (450~500nm) imt&ltt LT5pJfflnTg|-e* 
£ Q (1) T^-ro^l&^^^ h;UT% 5 8 0 n mttifilCkf-* £J# 

o 0 

[0 2 0 9] 

2 - 2 ) 

Si3N 4 : EU2O3 : CaO : AIN : Al203= 75. 9:1. 0:3. 2:17. 2:1 
. 7 2 (fcrtfU CaOfi^m* ^ v * A t LTSDx.^) £S 

S 1 0 mmOilf 2 0 0 kg/c mS-Cj&ff^ T )U=fy^m%V 1 7 5 0 °C 

INT 2 2 0 0) ^ilj^i-^xh, a-t^7D-/68fi%, /3--*f4TV>2 

ffijfc<£focom.J&Z a --9--T 7D>«^ft (Cao.^ Euo.06) (Si, A 
l)l2(0,N)i 6 -C^>^o EI 3 8(0 (2) , EI 3 9 <D (2) T^1~J: 9 Ztiffti 
3 5 0 - 5 0 0 nmCKt-^ 5 5 0 -6 5 0 n mCMt' - ? £^ L£ 0 
[0 2 10] 

mmm 2 - 3 ) 

S13N4 : Tb203 I CaO : A1N= 79. o:i. 5:2. 2:15. 8 (^e^Jt) <D 

200k g /cm2t«, si^h^c-c 1 7ooti:2 mmmmLfz 0 1mm 
&tmte*ffiftL'&3zxm®vf mm±m. m^r i nt2 2 0 0) zm%. 

-f&t, a-t^7o>68fi%, ^ - t ^ 7 n > l 6 f 1% jo J: ^SEo 

f f^ft^M ^a-t^7n>o«^t^ft (Cao. n> Tbo. 14) (Si, A 
Dl2(0,N)i 6 -C&£o ^ 4 0 0 nm&XlfS 4 0 nmCi^f-^ £}# 

[0211] 

(H»J 2 - 4 ) 

S13N4 : Yb203 : CaO : AIN : Al203= 75. 9:i. 0:3. 2:17. 2:1 
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. 7 2 (^;Wt) (DW&Vb (fcrtfU Ca0lt&mi3)Vi/*7AtLxmx.tz) £E 
SI 0mmOtlt2 0 0 k g/cm2«li Mf#H$Ce 1 7 5 0tt:2 

T 2 2 0 0) £ijffl;£1-£ fc, a -t^7o>7 0li%, /?-t^7D>2 2g 

a % *3 ct xf$zEjB<D a - mit<r 4 m 8 sc* % a* h & %> m\i)m hntz 0 

^*^#<7)Mc£ a —*M 7o^««T^tt (Cao. 15. Ybo.06) (Si, A 
Dl2(0.N)i6-C**o #*M±, 4 5 0 - 6 0 0 n ra^fS/S^tf-* £J£o3&ft£ 

[0 2 12] 

7fc#lCj:b^LT©}|H^^^ h U fffeLED« (4 5 

0- 5 0 0 nm) t;m&&o ;<Ot*ffeL E D Zm&JttlrZ, SfeL E DOft 

[0 2 13] 

T% ffiftm-mtitzT)i<7 t*T4 Tn >^bfc##$|#$*L*o 
[0 2 14] 
(HWJ 2 - 5 ) 

^i:, i^OCa-7;l'7 7t^7n> (Ca- a -sialon) : Eu 2+ M^#^^$^ L 

77t^7n>, t£fl-H ~ J li^7^7 7t-f7n>t^^o 
[0 2 15] 

Ca-a-sialon I E U 2+^^W^i:^/;ot, f-f> mi&iEfi.<h LTCaO, Si 3 N 
4.AlN,Al203*iW ! Eu203*M5eJtt^*L, 7-fc h > t M^E^ Lfz 0 JDSC**^ 
f^£ff£0. ImmOMo (t^a-^) t^ffl^tf^SL, Mo*$S^ 

%J±T )V =f '^#H^T1600-1750°CT\ 2 H#M£fcj£ L fc„ 
[0 2 16] 
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£*UI X oTfP§^*L/~Ca-a-sialon : Eu 2+ Ofj1;£|-<7>lEJ& (^;W£) £H4 1 
K^U ^%^BI4 2 tc^-fo HU EI 4 11^(14 2l-i5V>-C, «3015ti, 
Ca- a -sialonO— IxJ^Cao. 5mSil2-(m+n) A l (m+n)0 n Ni6-n^-& t t-5>m=3. 0, n=l. 5£ 
^1"o |5]li^> 2010fim=2.0,n=1.0, 1005(±m=1.0,n=0.5, 3030f±m=3. 0, n=3. 0, 2 
015(im=2.0,n=1.5, 05025(im=0. 5, n=0. 25, 0505tim=0. 5, n=0. 5, 2613(im=2. 6, n= 
1.3Sr^i"o ifc, Eu/Ca(i, x3RJfc. Eu%(i, £Ca+^ KOHEutf tL^:i 

^•^^1-0 tfz, mi-%it. ^n^ti<Djtmmmw£* , ^itmw* 1 o o t 

LX^tL fzi><DX&2> 0 
[0 2 17] 

4 3 ~H5 2 tc^i" 0 fWA-Nti, LTM»"Cai5eLfco M5c 

Mlit^TOSitftA-N-eiil-i L^o SWA, B, Cf±, En 2 0 3 £^#cO3 
. Omo 1 %<h LT, m,n£^jl:£-tl:7 t c&<7)-C& *K f^llH^^^ h^^@4 

[0 2 18] 

ifc&D, E(±, E112O3 3. Omo l%tLT, MA, Bi^JN/O 

Hft*^? h;w^E14 6 1-^1" o 
[0 2 19] 

l*t#F, G, H(i, E112O3 1 . 5 m o l%tU, m,n*ggfl: 
(DXM, Ztz, ifcH-F, G(i, -E-timMlfA, B <h [s] Dm, nfS i> E u 'a 
^m-h t 'P t <£^i><VX3b *9 . -£<£>|g&j£;*^ h;i/£H4 7KjfU #§7fc^^ 
*I4 8 tCTK-fo 

[0 2 2 0] 

SWI, J (i, En 2 0 3 £^#:c9 1 . Omo l%tLt, m, nfcSMfc^-tffc *> Ot* 
[0 2 2 1 ] 
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|>tf4-K, L, M, N(i, En 2 03^^#<7) 1 . 0-1. 2mol%£LT. m,n£ 

WJ?%\^ t> <DV$> <0 > tfc&M, N »±, litftB <h |5] lira, nffi ^i^E u ^tM^ 

^£0 5 1 KtkU ^^^^ h^i5 2 &ctk1- 0 
[0 2 2 2 1 

[0 2 2 3] 

£<bKl, Ca-a -sialonii, Cao. 5m s il2-(m+n) Al (m+n)°n N 16-n <;7) ~^^^' & ° ^ 
raft £ if ftp tit^ Ca^» t A l IzGM <D$£ Jpio «t tfSi 

*^«r^o nli£ifflp£«^<!:{i, N/OJfc*/h$ < & - «h t Si#^»<7) 

[0 2 2 4 ] 

0 5 4 (C£v^T. JWA-Ni-ei 4S^co^Oifj|H • ^.X^ 

[0 2 2 5] 

1. «^HtOEu^i^S€U Ca-g-^ifciffln • 
o ffiU Ca-^r*£i#3JP£-£&£ mfc^ffc Si/AUfcri*/J>S < ») 

, i co t z mumnKD nmmmm & & nr t&tt & # *. «b *i a <> 

[0 2 2 6] 

2. m^JitftiffifcHSeU Eu/CaJtfc'hS < t . • h^t 

[0 2 2 7] 

3. miI£H5eU nffi£^p£-^TN/Oit£/h£ <1-&<h> • #£ft.x^ 
* b >Wi, «:K#JJ K v 7 hi" Z> i> <D t (AD, BE) , R i:y7htS^(I 
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FJ £S i/Al Jt & b-T * O -e O £ # x. * ^H*»* S S *l & <, 
[0 2 2 8] 

4. m&Xs<? h;W::ov>TI±, 300, 390*5 «t 0*450 3 # j£ H fc? & 
<hffi^$n^^ 5 \ 300nm#ifi<^t:-^{ii-^T<7)M#-e^bL^V^ o — ^ 400nm 

O#v^f|-i5^450nmfti£<7)5^Jg^§ < % Z>m&}tf&btiZ> 0 
[0 2 2 9] 

HMM 3 : -fc * A 4 * > £Mfg 3 9 > * >SY(:^ -Y ^ftffcoffcfi 
LaN, CeNRZfSi 3 fi4%!WMnMt U *;WfeLaN: CeN:Si3N 4 =0.7:0.3:1.0<h 

> M^?:fflv>tl 0fa±<0M*#H^T^&v>T1900 o C, 2B#WO^-CL 
ao.7Si3N5: 0. 3Ce£^J& Lfc 0 
[0 2 3 0] 

I5 5i±, (a) tCLa 0 .7Si 3 N 5 : 0.3CeO|&jg, (b) fc, -e-^S&Tfc*^* h 
[0 2 3 1 ] 

05 5 (b) ^f)ftg$K«6J:^i:, Lao.7Si3N 5 : 0.3CeT(±, 358nm03HW 
HB|tTT*440nm, 470nm^£^TWtL#§»*lilg|£ flfco — Ce3+W^->(i, 

(5d) mmm&fr h (4f ) afejg^s^of-dji^ na^? < £ ^-r <> - - 1 & h 

, mm^tlfz^§t±ii, Ce3+^^->co2T 2 (5dl)-2 F5 /2(4fl) 2 T 2 (5dl)-2 F 
5/2tef 1 )e>M&lzj$mi-2>£%z.biX&o -f-fcfc*,, Lao.7Si3N 5 : 0.3CeOCe3+ 

■f&t, Ce3+-T ^- >(7)5d#.if J-^>'1/4 ; '-(±2e ( J:2t2^^SL, SfcK, 7,\£y- 
[0 2 3 2] 

ifc, La 0 .7Si3N5: 0.3Cce*±, EI 5 5 (a) frbvmzti* <fc 9 S&jg* 
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^7 h )V\ l z^.<^<D\d-7i) t WM^^Xtz 0 -<7)|*J<75263nmOt:-^(i, ©###}--e 
& & LaS i 3N5 £ ®)^B Lfw tf — ^ 'jf ^ U flil^J <D 3 1 5nm<7) v 3 )V V - k: - 7 35811 
m<7)li-^(i, Ce3+602 Fs5/2 ^2T 2< h2F7/2— 2 T2^-etL^tt'JfS-r^>o 
[0 2 3 3] 

t^*bLao.7Si3N5: 0.3Ce(i. ^i^je&fttin?* «K WfeHftSgft 
[0 2 3 4] 

>X^, LaN, CeN, &lKSi 3 N 4 £^f»*<i: U •tJl/Jrfe, 
[1] LaN:CeN:Si 3 N 4 =0. 9:0. 1:1.0 
[2] LaN:CeN:Si3N 4 =0.7:1.3:1.0 
[3] LaN:CeN:Si3N 4 =0.5:0.5:1.0 
[4] LaN:CeN:Si 3 N 4 =0.9:1.0:1.0 

f^m, ss^is^^fflv^Tio^:i±<7)a*#ffl^:T^iov^Ti9oo o c. 2mm<vM* 

-eLai_ x Si3N 5 :xCe (x=0.1, 0.3, 0.5, 1.0) L£o 
[0 2 3 5] 

K-et#^tL^Lao.7Si 3 N 5 : 0.3Ce coEf},=te • fBfcX^ Y)Vt— %cLtz 0 ffi*fk?/t 
[0 2 3 6] 

0 5 6 (i, L a 3++J-^ h K@?§a&K «t 0 £Ce3+-f Or y<7)%\&\,z X 2>Ce 3+ 
Or y tfTYs i"2T 2 (5dl ) — 2f 5/2 (4f 1 ) (440nm K t 1 * ) iZ ffi m f & 1f&3&± £t> «r 

[0 2 3 7] 

*o :<Og*^f>, 3H^*IS&jett*#tt-*tw»±, Lai_ X Si 3 N 5 : xCeKfci^TO. 1 
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<x<0.5^1it*^.hl)5?$^o 



[0 2 3 8] 




>kK, LaN, CeN, &^Si 3 N 4 £JF4»* t U ■tMfcT?, 


[ 1 ] LaN:CeN:Si3N 4 =0.4:0.6 


.1.0 


[2 ] LaN:CeN:Si3N 4 =0.5:0.5 


1.0 


[3] LaN:CeN:Si3N 4 =0.6:0.4 


1.0 


[4] LaN:CeN:Si3N 4 =0.7:0.3 


1.0 


[5] LaN:CeN:Si3N 4 =0.8:0.2 


1.0 


[6] LaN:CeN:Si3N 4 =0.9:0. 1 


1.0 



xmrn^tLfzyv^y 7 7^ Ltz 0 nhntz •m&Bm izj&m 

ai_xSi3N5: xCe (x=0.6, 0. 5, 0.4, 0.3, 0.2, 0. 1) %^J& L fz a 
[0 2 3 9] 

[is 7 it, nhtifz^m^^M^z^^^m^mj±5kev<Dm^mzx ^mi^ 

LX'&tzifv — ^-ty 77^.7 b )V%tf Lfzmx&& 0 
[0 2 4 0] 

^t^Ot:KLT* V- K;l/3 ^ J ty7^Wtm±Ltz 0 ZKDffiWzfrh, VED 
-^FED& fi:lfflplt^tt-«f7fe#:tt £ Kit, Lai_xSi 3 N 5 : xCe Kfc^ 

-co.o<x<o.2i>mmx-&2, tmMZtt&o 

[0 2 4 1 ] 

ttz, [15 7 KtfLTz* V- 7,7,^9 Y )VKit, H55 (b) t 
2 T 2 (5dl)-2 F5 /2T 7 (4fl), 2T 2 (5dl)-*2 F5/2 (4fl), %xf 2 T 2 (5dl) 
- 2 F 7 / 2 (4f 1 ) t , 2t 2 (5dl ) <D Ho <o KM M 1" %> £ # x. h ft Z> f&jt&tom £ 

wm$mi)mt> o , 2 T2 (5di)-2 F5/2 T 7 ( 4 fi)^^2 T2 ( 5d i)_2 F5/2T5 ( 4 fi) < 7)s^ 

jftJK 1" £ Ce3+ * > (D&ffi&Bt&mit Lfztzlfrtm z-bti&o 
[0 2 4 2] 
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&*>^A,, Ztit>(DpimWR7E.£tiZ> i><VXte%^ 0 Lai_xSi3N 5 : xCeO^J& 

^vi, ^aiico^tiii^ : t iiv^ txi> 

[0 2 4 3] 
[0 2 4 4] 

mitft zsm-rz mmmmmmfr h^z> myt^m & m i mjtm^-v mm k m 
(3) mtmytm^-te, ^-vyv-AKmfhKtzijyfu^mM^^ mm 

^^it^m^mtmytmj'^mm^tm btix^z, zt z&WLt-t&m 
*^3 ^z%m.^itmWo 

(5) mm^tm^^mmzmm.^^ mmmytfcz^ir&mtttmmmm 
m 3 \z%m.^imm.o 

t & mmjtmmmmfr & & myt^m &m $mitm? <o mm k i£ it h ti x v 
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(8) mmitfcz^ir&mttmmmmfrh*&'3kitfemi)K mmjtm 

?<Dmmizi>mfbtix^2>, ztzmmt-rz (8) \zum.<&%%mw.o 
(i o) mmitm^% zigytfomtK mmitm^mummiztm htir 

z.t*mwt-$-z> do) ^mm^ytmmo 

(12) tuiE^^^«m^[6]^^st» ? iiA£btL^, ztzmwit-rzm 

(13) Huie^ffiOOT^^T-lcMffiJi-^Mi^, Huffi^^^^l-'i.tu 
fe^^MWft^^^^^^S^tt^tiTV^, ZttOfrfflcttZ (12) 

(14) friEi&^T-^Mai^i^^sMw ? iix.^tL^> > ztzt&mt-rzm 

(15) frfB^««iHuffi^^^^l9, fgR#«OHuIBH^T^tf6]-r^ 
BtracoMfiM^^tLTv^. Zt*mWtt1r2> (14) KfEfc<D^£IS 

o 

^ <b ant *. «b tt* , z tit mm. t -tzmiKm 3 tcfs«^^^e 0 

(17) mtmjtm^jtwtftjjfaK, mz&ftm^%zmititm&mz.t>ti 

(18) MAlSS^iS«:f t**^?: $ <b BulEH^ST-fi, P 

m^tm%mit^(Dmu%mxmt<Dmzw.m.^ii^ztimwt-r^ (1 6) 

X(± (17) iCfEf^^^gffio 

(19) MAss^ffl^tt^i^^ ? ^ i:t m%m%m=rte, m 
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IBH^MIIJ^Km^tL^, Zt*tWm.t-?Z> (16) 3Ui (17) HlB«cOfi:3t 
Sic 

(20) m mmytfc t m tmytfcm <d m Kitm&mmfr btz&mtfzb \zm *. 
htih, ztzmmt-tz, (19) \z&m.<D§k%Mw.o . 

(2D mtmitmi'^smmmM^m^m^im^h^, ztzom 
t-tz (i) ~~ (20) <D^irftfrK%m.<o%-imw.o 

[0 2 4 5] 

&±.l%m L tz X i tw, K £ tLtf , 'J-F7 1/-A3 0 Kgtft <b * y 

rgs 3 3 \z&mm 2 0 ci •? fbta^ 1 0 ^ * > h $ ^ os&^a^ 1 0 <o 

pttS^i < 'ntli^: , J-K7^-A3 0, 3 n:Sa$^7>f^4 0, 4 H J 

-f>fV * -y7 0 SP3 3 ^£#3 6 £— 

#y»i»3 5rt ? 3fr^£*U -T <£>#Bfc3f i=- 1 0 , 'J-K7P-A30, 3 1 SB 
, 10 f 7>ft4 0 ) 4 1^\ i*°^v$ffli^£&ititl/v> 5 0 K X <9itlL£ 
*ITJ&£LED 1 KfcV^T, 0 <7)|§?£$tS£ 3 6 0 nm- 5 5 0 nm 

u * a >r * > zmm Ltz^ytymifrJ m&itfozmm l > f&tm* 10^ 

fwfifeLEDJ: *) &*'fe*«M 9 tf>K$&fe-f* (^iL<7>?frfett£i« < -f&) :t 

[si] 

[02] 

rai:< led i oo«B&wfi5ia-c**o 

[IH3] 
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o 

[04] 

i^i:<^M«^*«o#^#s^B^^^t^v^^i»x^^^ : T-i o ion 

■&»f®EI"C**o 
[05] 

[0 6] 
[@7] 

^KMlJ£35f? 3 7 ^J&£^f&7fcStT- 1 0 ^7r^m^^>ho 

[0 8] 

Id 9] 

8 o *ML^^ti-e*^ 0 
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